The epistatic interrelationships of IL-1, IL-1 receptor antagonist, and the type I IL-1 receptor.
Mice lacking the gene for the IL-1R antagonist (IL-1ra) show abnormal development and homeostasis as well as altered responses to infectious and inflammatory stimuli. A reduction in the level of IL-1 signaling, either by deletion of the receptor or increased expression of IL-1ra, does not affect development or homeostasis, but does alter immune responses. In this study we use genetic epistasis to investigate the interdependence of selected genes in the IL-1 family in the regulation of these developmental and immunological processes. Deletion of the gene encoding the type I IL-1R (IL-1RI) is epistatic to deletion of the IL-1ra gene. Therefore, all functions of IL-1ra depend upon the presence of a functional receptor; there is no other target. Similarly, overexpression of the mRNA encoding the secreted form of IL-1ra is epistatic to deletion of the receptor antagonist, leaving the role of the intracellular splice variants of IL-1ra unknown. The abnormal development of IL-1ra-deficient mice is probably due to chronic overstimulation of the proinflammatory pathway via IL-1, but a clear single pathological defect is not apparent. These results support the model that the only essential function of IL-1ra in both health and disease is competitive inhibition of the IL-1RI.